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(54) THIN-FILM PHOTOELECTRIC CONVERSION MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film 
photoelectric conversion module, for which a hybrid type 
structure provided with an intermediate reflection layer 
is adopted and high output characteristics are realized 
easily. 

SOLUTION: This thinHllm photoelectric conversion 
modulie 1 is provided with a plurality of hybrid type thin- 
film photoelectric conversion cells 10, connected serially 
to each other on a transparent substrate 2. The cells 10 ||3 
are constituted of a transparent front surface electrode " 
layer 3, a thin-film photoelectric conversion unit 4a 
provided with an amorphous photoelectric conversion 
layer, an intermediate reflection layer 5 having 
conductivity, light transmissivity and light reflectivity, the 
thin-film photoelectric conversion unit 4b provided with 
a crystalline photoelectric conversion layer and a back 
surface electrode layer 6. A separation groove 24, whose 
opening is provided on the upper surface of the 
intermediate reflection layer 5 and bottom surface is 

constituted of the upper surface of the transparent front surface electrode layer 3, is provided 
so as to position the separation groove 24 between the separation groove 21 and a connection 
groove 23, or to position the separation groove 21 between the connection groove 23 and the 
separation groove 24 T and the separation groove 24 is filled with a material constituting the 
thin-film photoelectric conversion unit 4b. 
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J 

Kffl»K*m*»-fe^ fc **• U 

I- 5 (D fc fc fe ^ftBiflttR^ftS^tto^^Sr*-*-^ * 

«*1-5W»T?S«)5&*tLs 

sUEffl l o»(lt»d^Hiixfe«:lt^, MBKBWlo 
_tB (CM q L S.ojSBa s li9EaWlMB1IHEJi fciiuE 
21 1 otf K*«6!fc« y h fc <o#® ri#j£ $ tbfcfg 2 

lttlB«llo»NltR2:mCfll2 0!>^IW»i:onK:. fuESg 
2 offK^SKil-fc/u fc buIBSSSSS fc (D^m^m p 
Ul.ojiEffi*SHuffiaWB9ffi*ffiS fc MEH l 

ix, r©»«»ttl»ia»B«^«:1»ai-5»»"CS* 

ir ^<D-jj<Dmmmmm t tt^osnttstsi fc £H 

ii&E + KKaJJl fc miEil 2 0>MBBttfcSE*:« y htw 

p $r^r LR^mm&mffc&wwimm&m t sue 

EH 3 <D&tmtfiVLU1rZ ct 9 «cife v ^ttffirfSSH*» W 

e* 3 <D&mm t omicttBft 1 ©5MH*jMfc«i-<5 «t 

I I- S MR**SSM- ^ - - 
KS»it*«**-fc a* fc fc** U 

fcSI 1 ^9P«*«asift3. = y K ^UteSrW 
tsoti fc«c*aattRr^*HI*tto3K*«:*1-St 

s^yh, &u«B«Mr*jasix* 
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«>i&*lx, 

fuE^Sm^Jf P U J.oj£ffi*$g«EaW 

ftOEttWI fc m&m l w«K#;ma£&« yht 
tM^^2^», ituEgSl^#l*S*fcJiuE 

it 2 <D#8t*& fc om^mex 4 <z>#at«#teai- 5 «t 9 

IwRttfejx, 

WE*4©»(B»fcittE*2 0»lll»fcolB|Jc, iJES 

LEojlED5dSB9EaMt9ffiftai« fc fuESg 1 <7>7$M 

*u wO*«»ttllllE*B«Mt«*1-5»»'eai* 
&£;ixS fc \z ct o r iuEBI 9-8*9 2 o^«M3fem^tft 

mE*10»«H«i:WElB4<D»»»i:0|H^ miE4> 
HISMJI fc iTuESg 2 o^^m^m^^ yhi o»B 
M P L J.oj£BdSfflEaWS9ffi««Ji fc iuEH l o 

*3&«K(tfen, i©*3 0»(l«»ttttE*2ro»lll*« 
^ «*3L= y hSrmai-SWW-cafei&^ixfcwfcSrWW 
fc 1" 5 ft K*«£iM- - /w. 

3 ] anxe fc mmmwm%L<D-jj<D%m± 
Kau»K*«*»-fe^ fc ^^<t 

^B-b^l«»:8tJB$tufcaWBu®«««, 

*»*r#i-s»io»Bi*maB*3-=y k ^mfi^^- 

tSwt fc t»w*aifli4&'U ? 3tSWttw^* , S: : t1-5 e f 3 
^SMil, **K*«**Ji«r*1-SIII 2 

ttE**o»IK*****/u<o*ix^Jxo|»9*5 20 

ttEa«WB«MttJBl -tor »« Six, 

«flti-sw»r««>i&*Jx, 

±bicm p *m LR^mffitmmmwmffinmm. t bge 

*10*K*«6ifc«y h fcco^®-CHI^;Snfc^2 
40 S9E*lo»KfllfcH9ES2co^«StfcoW^, tuEm 

2 owR^sdsfft^^ fc m^mmmmm t <o^m^m p 

LEoj£Bd«HijEaWWBn«ffiJi fc ^121 1 

ftmaafe^* hfco»B-T****ixfcwiK***R»tfe 

lx, ro*JK»ttiWrEKffima»*:*rt1-6*t»"e»«> 
iZ^^ix^r fc lector fuEP 9^ 5 2ooSl«S 

ir/u^-^o^©m^/i fc flb^oawHuBfaaJi fc £m 

WE + raSltJi fc ttjE^ 2 £D»i£ft®^&^ y h fc <D 

*ffii^wp«:*uao«B*smEawK«fcttEawii» 

50 B«SMi:<7>#B-e«j3c$lx^:«3^«»^, iuEm 
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m-t 5 «t 5 tert v * ttHftlSSttSt t HUES 3 rojMKK i o 
IB 3 ro^KKHttWEfB 2 <o»K*«*lft3.=. 5/ h £Hf j& 

[»Jfc*5] l»E+IIBK»»ttl. OXlO- 3 Qcm 
-1. OX l 0- 2 QcnKDitffifei^*-i-5^t^^®^ 

i-set#* i7ssni**4 rov^r^i *i-e«^wbi 

fc 1 7SSM*« 5 ^tifr 1 

*fcE*oMK*m***S>3. — A'o 
[It** 7] mBJUftXtKMriJUVi/y =^ 
*9E*S*K*««»Jitt*y vy = ^»-efc 

^S^EIfi^fiK^W^SI^^a— ;u e 

#m i -T 1 T^gfS^Jl 7 ^v^fto 1 *U:E« 

[0001] 

[0 0 0 2 ] 

[0003] ro«fc 5 ^a—/HC»±, 

[0004] ^ 1 ar*) 5/>^f ^ y y k 
s«ig-rtt, *tbe>»K*m**3-=y kwt, mux 
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[0005] ^yr^i^fl*!^^ 
lHfl5«lO*«aCilJBtcA**Ufc**:+IBSW 

[0006] ufc^oT, iaiw^y^Kaws 

hir^y i^y = 
[0 0 0 7] La»Lftj&sfe. tBR#H*#t5^>f^ 
[0 0 0 8] ^>^S!o*jK*ft^lft ; &'^3.--^f-*3 

[0009] z<D*m&ttmtt±&<D± 5 

[0 0 10] zoj: 5*B8«tt, *iiSIAia?>ffl¥ 
9-129903 *^«&rJ5«FlB¥ 9-129906-^ 
^«JcE«fc ^ nfc«3S ^r«^ -t- -5 C t tc J: D «K S tu# 
6^<7)i%^^tv^o -tttib^*dS^i-5«!afiS:I2l5 
(a) , (b) [c^-eh^-To 
. [0011] H 5 (a), ( b ) Ml, ^rix-etl, ^ 

*W^1-WffiH-C?*>5. 05 (a) , (b) ^^i"f» 
I*««»^a-;H0 111, ^7^1t2 0 2± 

5(9 \z s annsfui 03, ^ h 1 0 
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4 a , ^MsitJi io5, »mijfe*sEift3-=y mo4 

b x &tffi©mffiJI l 0 6 SriK&SiJf Lfc*$££^ It 

[0012] S5 (a) \^-tnmytm£& z t v^—^ 

1 0 1 "CJ1 iSHiiuSfii&JI 1 0 3 H 4>mSttJI 1 0 

5 kmm±m&»~~v M04b t<Diim\zmQ&m 
ft i 2 i \*mwmmmmm i o 3 *ihe**ji 

i0 5SrtjMNUi3 5, lfc^ot> ^MSWJl l 0 
5 ©«K*MC*-fcA' l l 0rtldffi«1-5«»tt, 

[0 0 13] IS 5 (b) l^1i*Mft«2ESHr^ 

o i -en aw^rffiwffiji io3n swsaa 

m^Jf 1 0 3 i y M 0 4 a i 

K&Hn£W1-*#«8tl 2 1 Ciot^M^Hi 
«ae»-fe/H 1 0lC#JELT#«$;h/rv^5 o * 

wswi 10 5H + ibr*** i o s 

= v V 1 0 4 b ^#©lc^ p LJ.oJKafi##l«* 
l 2 iW:jKilfc^7^S8 2 0 2^SEt?«i£3j|x 

fc#Sifftl 2 4icJ:or^#J$tb-CVN^ 0 i-fth>*>, (2} 
5(a) ic^LfcO&KMIM;:* 05 (b) \^-tmWk% 

<o»mi*«asift-fe^ i i oj*3icffi«i-sffi#tt, **t« 

[0014] ^©J;5^ i5 (a) , (b) tc^rff 
■t*«as«*^a— /u l 0 l "CH ^^SMI 1 0 5 <7> 
-fer/H 1 0^lcffi11i-SW^t^^^ffl«rt «-ffi1B 
i-S^f^J55'i:ttKIW$i^•CV^^)fc«>^ + R0R«*JBl 0 5<z> 
-fc;H l 0rtlcftg1-£S$#fcg®SffiJIl 06i^ 
■C, SJKSSl 2 3rt«r«*i&tfA««r^UT«flE^y- 

* M 0 4 a . 10 4b oftfMeSWI 

as (a) , (b) ^i-»K*«ae»^^^-^ 

1 0 1 y Kl*3li: lfc»#l-J8V>Tt), + 

[0 0 15] L,J&»L4a*e>, 05 (a) , (b) IC^i" 

*ui«««**^a-^i o i ^^yy v ymmth 

[0016] 

[*M**W»LJ:5ti-SI««] **0H1 jiiaraH^ 

u# 5 sm^ns** - a^^-t s w * £ g m t 

[0017] 
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05 (a) , (b) Id^l-jWRtt; 

ttJLfc 0 

[0018105 (a) , (b) tC^i-WK*«3e*^ 
S*a-/H 0 1 y KS«itt Lfc»-ft\ ffK 

^m^m^-^^ h 1 0 4 btttt*K3te«2ClftJiSr#LT 
/0 t^(Dt, 05 (a) £>#8t8tl 2 1 &T>*0 5 ( b ) <D 

L^fe, ^K»l 2 1M1 2 4©llE©tt*fiKT?fc 

y h 1 0 4 bO)SI<DMl:ij:*ftS 

*>, 0 5 (a) 0#Si?8l 2 1SOT5 (b) <D#fSt?g 

So 

[0019] i/y 5*»»-ett, ttfiWJitt* 

20 MJifc«s^<'Cil3ft»fc**4a««*«r*Lrv^5. Is- 
mail 2 is^i 24^i 5^-to«iat*jas*gft<o 

s 0 z<Dtztb. 05 (a) , (b) \z.7r:'tmmytm t $E& 

/H 0 ltll WR#fl&lfe^-=5' h 1 04 b 
ortlg|X«*fcli*X»o|(N;i, h 
104bO-WIIl04a, 10 5S:#ot»*i 
12 1, l 2 4Rr^JWHO««ii:tlc*(tLTL*5 

[0020] :o,t:}ftiM^ISt«i o 6oM 

30 m^ctzWf^a^ mm. mm*±ctzmm*&mx 
no5 tm^mmm 1 o 6 tcomxv 

i-SOfrBJh1-5wi:tt-C#*v\ 05 (a) , (b) 

/u 1 0 1 Sr^>T 7 y y KM 

[00211 05 (a), (b) iC^i-WffiiAWaeift* 
v? 3.-^1 0 1 W^y v YWmkk L^S-^^-baS 

B5^5 8MfSffi1lSl 

tt^-ca*»^*«tt* s iiGv\ ^(Oittbs 0 5(a), 

(b) t^tiDtt^^awH o nr^^yy 

v Ymmkh L^^, ^"9^?3gP^mI®m^l 0 3W 
[0 0 2 2] *J8W#$>H wtue>*Hd>fe. *fWK*# 
50 KL-CISft^C ^(-J: 9, »9*5aW««IB^**K 
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[0023] a^as^aa 

EaW*tt^-*©*ai5±»^lfc«S*uJLoEVMc:i:w« 

^tt^^t t fcfc*a«ttRtf*R*ttt*>3K**:# 
T\ mjiaaWiSffi«««ttSl^4>K*tii^oT»»$ 

*u cojRiro»«»tt«ria»io>iii)i*«SEi(i«y 

Rfch^cffiSt;:, BWBKB*Mo±BfcBn**UE.-3 

jeEs^meammBsscji t usei? i ^M^m^i^ 
2 ^»^**sE*-fe^ t mtzm^mmm t ^jib^m p 

L JLoi£ffidSBlj|sa^Huffi««« £ S9fE3l 1 <D*PK 
h to#ffilciBBPS:*LJ.oi£ffi^89|EaW*r 

mmmmm t tuism 3 <D&mm t <dn\ \z.mzm 1 <o^m 
»2o»K*«ae»3.=y h«r*rtt5tm-ci*ii* 

[0 0 2 4] *»WK:J:afc, aWS«£:iiiitea 

*<o*B-b»cwftS[ji*tLfcaMiftB«aMi, 

Sr^-TS^i t t^3taiSttSt^3teK**ttOM*S:*i- 
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HaffiaMmi©fl«»ttSv>lc«HI$ix^:« l &tf|g4 <d 

* s BfilBaWfiflB«ffiJi £ 1 a>*R#«£ifc3-= v 

RBK fc iufEig 2 09^K« t ?>fW IcBirESS 4 o^KSMSffi: 
ai"^«t JKRttkiv fflffi»4t0#tt*£!lftSB»2<0 
#«*i0>IBfc:* SJlE«2 0»«*:ffl:3eij|-fe/u2:89iaS 
70 B««JI i: co#B(-^ p LJ-OjEBtflMBaWlttB 

2 ocoSIilf ^^^-^^Silil i 1^ 
oaWI»B««JBi«r«*M^«*U, «frlB»i^»« 

*t«iBjB4<D»««i:oiHi^. mte+mBOttmkmK 

flEB^ffleaniltrB««JI £ iiuEJg l <D«ffil3fem£&^ 
hto#B^«***bfc*3w»«li(l3&*K»*?>*u, 

20 w o jg 3 <DftMm\±M&m 2 o»K3fe«3e«i^= * h & 

[0 0 2 5] **WKiJ:5fc, amSIK2:ftrlB 

a^a«^— *^^BJ:J-M«^ttE.oEvMCit^JSjtt 

30 t»MX*K«UI«r4ri-Sff2 0||EHX 

meaniittB««a 1 <o#mm\z «tot^#j^, 

tlilt^ «llSKB«SJBo±ffi{clBRS:*UJi.ojgEB 

^^-^ HfcO||lB-C«lfl6$^*IKj«36S»»tfen, 

o-^coSBm^S i: te*oa^S9B«ffi» t ^H;^^ 
= y h ^o*Bt-^R^^TLJ.ojSB^B9lsa^^ffii: 

mmmmm mmmm t o»B-e«rt $ 3 o^st 

^ s gjEmi^^m^mjE^*^^Wi-miE^3(D 
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^mmtcom^mw.m 1 s -t o went 

[0026] 4*3, z^-z&m-tzmm ngfistj h, 

[0 0 2 7] *»M(75»K3fc«*Sl^^ a L-/^»4 0 
#■»*:* LTV *fcv*»fi\ «ttOffK%*9eift^^O 

[0 0 2 8 ] #$80!fc*3V*T, SWSSi: LTtt. #7 
9 tc^SJf oiSWSSSrfflv>S w £ L 
v\ ^KSM® i: LTJ*, 1. oxio 

" 3 Qc m~ 1.0X1 0" z Qc mOfcfcj&tfCSrW-rSii 

lMK:«v*5£i#-e*a. £*>(:, #M««K1MI 

MXICDUli LTtetfy v/y = >-JI4if£/Bv^: 

[0 0 2 9] 

[»Wo3l«sco^«8] J^T, *»Wfc:ov*THB*r#HR 
LfctffcJ: &#»cRWi-*. 4*5, «-HI=:*sv^TW« 
w»«-fcttHJ-o#BIW»€rf+L, firtfil-St&SHte^lte 

[0 0 3 0 ] Bltt, *«W^JB i ©jfc«R«H:«3i* 

1 Ic^tSlfttKft^e^a-^ l tt, 3W£«2±tc 

7U 1 ■ 0Sr*«Lfc«3SS:#LTV> 

*>9, SvMciEM»K*ixTil[MT W l UMIT 
v^ 0 4*s, roiE^JT W l l <ommzy±, Vtf^Vt 

<Dfam&ti> 4 5 — atons^ * /<— 1 2 a«» 0 & 

[0 0 3 1 ] El 1 Id^i^^a.— l izio^T, 12] 2 £ 
#SSL4^<b, £<b«*L<tt^-t-So B2H 011: 

STfeSo 4*5, IS]2Mta, ^e^A— yui a>— tto^a* 
■Sa*bTv*3. 

[0 0 3 2 ] 12) 2 l^i"* 9 l^s /H OMKft; 

m^#Hr;ui 0H, gPM^2±i^ SQFJltuBflES/l 

3, *«K*m«*Jit«Afc»io»M*«aeiji3-= 

* h 4 a , 4>nstt* 5* «tM%mKlMi«r«*.^]|l 

2 o«iig*m«ife^= v v 4 b , ar>*m®m^s 6 £IH 

&S01Lfc***r#LTV** o 1"4:b^, :<D^rv^- 
iiafc*«t5*i«»a=y h 4 a , 4 b lUot 
[0 0 3 3] #j|;[fcraffifc*3V>T, 
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1, 2 2, 2 4 2:&ffltift2 3 fctfRttfetbTV**. CLih, 
b»l^»30»Hl2 1 1 2 2, 2 4WM»2 3 
fi, Sl^WTTfcoT, ttflfiKWLTMfclfrrtlfcJi 
£LTV^5 0 4*5, BQ^n/HOWoafflt Si 
&t/l2^Stl2l ( 2 2fc:.fcoT«5e£;h,TV^ 0 

[0 0 3 4] Si O^fiSm 2 1 ft, SPJHU®mHii 3 fc 
^ft^h,<0ir;ui Of:*fltLT^#JLT*5 0, S^fi® 
m^Ji 3 v^M^m^^^^ y h 4 a i: OHLSCBH P £ 
70 ^LRoaS«2tf>*B&JgH£ LTV 1 **. wOSSltf># 
fHK 2 1 tt, »it*«*3-=y Ma Sr«fifc1-5*S 
W:J:-3T«aC>&*ixT*3 0, 5SS3li9H«ffiJI 
3 ra±S:««LftlCife» LTW-5. 

[0 0 3 5] ^2(OMl2 2tl, Si Oi>«»2 1 
6«^fcffi«^Klte>iT,TV^. »2(O^K*2 2f±, 
»i«tt*a=^4B, 4b, t^ltl5, M 
KBm&JI 6 1 0 Lt^fJ It 

*5 9 , ffiEmSB 6 0>*fctiBK:H) P LaoSWWffi 
mS@3CD^S^j£S^ LTV>5 0 ^S2 0#8t?ft2 

20 2it »o#5-fe/n om-r?mmmMm6m±*&Tf* 
mfrtem 5 ra±&««»ia(6»LTv^ 0 

[0 0 3 6] 23(1 Si ^#«£?& 21^12^ 

»«»2 2 i:olW{:Ktte>KTV^, «JK»2 3tt, * 

lt*5d, »Mt*«scti3-=y h 4 b t^mmmme t 
(D^m^m p Lj.oa^Bu®«a« 3 co^® £j&® 
*:ltv^ 0 - g>»k* 2 3 fi mmmmm e 

5A«44foW«tt«-»T?S«>ii*ixTd3?), 

ir/u 1 0 co— *^>s©mfi^ 6 tffii*-<7?awsfts«as 

3 t*m*Wlc«KLTv^. i-4^%, MI2 3& 

SfeBSixfc-fe/H 0|^zb^iE^JS«c-r^!5:S'JSrfioTV^ 

[0 0 3 7 ] S3 2411, Si *>#■» 2 1 t 

»«»2 3 i:^^{:^:tt^btbTV^^ 0 »3^«t«2 4 
H, ^M^m^m^-^ H4a SLtX^W^M^ 5 ^^#J 
LT*5 9, tWSWI 5 i:|»K*t«»3-=y h 4 b i 

(D&mzm p Li.os^mi®miss 3 <D»m&&m 

^LTV^5o :W*3©»it2 4lt SM^m^ife^ 
R«i5(Ot;n 0rt(:ffi«1-5»»«r«BH»2 3 £*1 

a^i^ tf 4 ar o wwtt»»a> e> m^:^ tcie* lt ^ 

^ 0 /^*5, !3^«li2 4H JBl^»«*2 1dSK 
3<a#«»2 4 2:flNKK2 3 fc«>IIBJ:ffi«i-S J: 5 
itbtuTfcJiv^ ilU lU2t:^i-ct pi:, S3 0^gt 
MIioM*2 i ^SIJ^*2 3 to^t:S9:(t^ia5 

[0 0 3 8] ^IC, ±&\.tz*eiS=.— )V\ <D&mj£&m 
|:o^TtftBJi-^)o 
50 [ 0 0 3 9] S01ffiK2 t ItH #7*®.*? 
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mmmmy * t^m^^z t s 0 

[0 0 4 0] S^i@il3lt IT Ollil, SnOz 

rtbe>^Mj±#jpg^fri: it 
tfcoTt«kv^ annsfU3ii cvd 

[oo4i] swffiBissJf 3 <D0;mz.n, umtemih 

[0 0 4 2] ^m^m^ife^^ ^ Ma 

= *>y &t^n 

[0 0 4 3] h 4 b IjfiU 

<*■ ttv vf;h,t> X^ X-^ cvD&ia^ Mf&i-Z>z t & 

[0 044] :W»Ifti^«yh4a, 4b£ 

iffit5pi*»#n±, $/y a^ifcuvy 

v y = y a 

ti s stt^»#:ovy=y (Tk^b^y^^) ^>y 
3>-^— KS-t/v-y ayy/^^^^^y a^ 

[0045] 9 td««$^sa?^Am^sia.n 
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12 

7h4a k»K#«e*kM5' h4 b fc-eHSvM;:»ift 

4 a <o»ii*«*»Ji y =^T?*rt:u Sil 

3tm^ifta.^y h4 bo»jK3te«aeifes«:j(Sftjtvy = 

>*T?«J*Lfc»#fcr±* 5 5 0 nmiS^M^ 

Srft^8!l*W^KiR$* % 9 0 0 nmllOM 

[0 0 4 6] h 4 a OfStt, 0. 

0 1 p. 0 . 5MmO«fflrtf;Lfc5C£##£L<* 
70 0. 1 n 0 . 3/xmO«SHrtfifoSwi:*S«tf9#* 

li\ *j8«»«»cfii5*^=— -era, ^m^m 

[0 0 4 7 ] h4 bOf^ 

fi, 0. 1 m m — 1 0 m moBirt^fcs: * s #* b 
20 <, 0. Um-5Mm©|Slrtl:ife5Ct*JJ:Dff4 
LV\ »l3fei^=yh4b©f$H 
h4 a©«05ft*d^l Of^affi 

6c 

[0 0 4 8 ] (pnOSttJI 5 M\ Z n OM, S i 
Sn02i, UO2I, AI2O3E Y2O3I, 5:t^T 

L< ttz noiroi 5#a^*®te&fc«j8-t? 
##v\, *IBKJ»JB5tt, cvd»,-*v^ 

KJioTSMB^IigTfctK *?£L< ^ 1. Oxio- 3 
Qcm~l. 0xi0- 2 Qcm^i(^^fc5, 
[0 0 4 9] ^ffi^^SSOjP^fi, 1 0 n m~ 1 0 0 
nm^ffl^Hfe^^tW^K^ 20nra-70n 

[0 0 5 0 ] ^@m@il6{imilt LTOH$rtt6 
*M-Ctt< , aWStt2^fe**SBi|3.i=.y h 4 a, 4 
b CAM L^®m^S 6 l^a* Lfcft£rS# 
^^h4a, 4 brt^SAtt$^SRI*Jli: LT<D 
^ 1 b^bTV^6o SS®il6(i, 

«t , «x.tf2 0 0 nm—4 0 0 nrall^I^CM 
50 tiwiis-etS, S®m^®6ti, *«S5SI=. 
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h 4 b trora^stttwi^itst* 
[0051] *ftw<DW,i<nmmrm\^z.z>t. ±&i, 

aMS9ffi««Jl3S:iia«i LT«K1-5. ft^. ifk 

ltw* Ltzmwmffimmm 3 icyag 

60 awMffitlii 3 0 i/-f 7 ^ 7 ^ y icffo r 4 1: 
[0052] #^-c\ a^t&smffiJI 3 _hicffK*ttX 

J& LfcH 1 t7>#8t* 2 1 tt s y h 4 a 

h4 a±l^fflSMl5$:IKit LTfiX 
[ 0 0 5 3 ] J^Jh<Dj: 3JcL-CJWII*«aHft3.= y h4 
YAG u-Hf^fcEi^u-if** 9ft 

m^&^~ y h 4 a Rtf* nsuttm 5 icig 3 <o^mm 2 

[0 0 5 4 ] «t»IBR»Jl5Ji^»K*«*Jjl* = 

= yh4bO«IICfl£V\ *3<7>^|«»2 4f±, MKft 
S^tfe^- s> h 4 b *r»riii-5«e»«tt-»-C»«>i&*tb 

[ 0 0 5 5 ] ^Wi, J»K**«lft3-=y Ma, 4 b 

^7^l:J:otM2 3Wn, Set-. ftH^ 
ft^y h4 b Jb(c*ffi«BJB 6 
«Wi6<o»ri«c:#v\ WHl2 3li4I©J:5ft»t 

[ 0 0 5 6 ] ft Ul. »M^m^«^^ yMa, 4b, 
*WRI*»5, St/IBWleC. YAGl/- if^Sr 
m^^tz * V v 4 o Tfg 2 2 2 £tT2 

Bl&tMa2fc:*i-1lliS«r»5. 
[0 0 5 7] **3, K-h^tt^^o-CfPKUfc*^* 
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74 

^(D^jhOTi^d, awawR2±jc»rt*ixfc*>Mit* 

Cti^ir/u 1 0 l:»*t5: £ '^riB^WIB^^ v ^ 
feft*, *<o£ 5*»Mi Utii, EVA 

[0 0 5 8 ] J£A-bWW LfcSS 1 ©MKWlW^RS^a. 

-/n-en, »«*2 4*s»Jtfeix-cv^fc«), *ibe 

MH5 0ir7H Ortlcttifii- 2 3£*I*!> 
[0 0 5 9] wO»K8l2 4ttSWS!Tffi«ffi»3 

&#«r*#l«8l2 1 d»6>aScLTR*te>ixrv^fc 

a, 7>ss»2 1 rm«i*«aetft3.= y h 4 a 5 

4 a Sr«fiKi-S*SK«*»tt. h 4 

b S:»S;i-5je*«fl-»l:Jt«i-S i»*»lc:**»fc|6 

[0 0 6 0] £t>\z, ii^liMm^, #8ii£ 
2 4 (D&ffifcSzWwiffiWMm 3 ^seffi-e*fiK$ixrv> 

5o a«fflffi«ffiJi3ttJBfi»-CfcSO-C, ffR 

h4b<0J«I)l^40*^fe»««|2 4O« 

2 4fi3Bfi«*f1BfCffifei&*^So t^l5ll il 

jsH-e»m*«asak3.=y h4b fc»«i-5W»tt«ffl 

[0 0 6 1 ] :^J;9t:, ff l tommmm^ J: « fc . Bff 

[0 0 6 2] *5SMW»2O|ll6fl0l6^ov>rSft 

B5^5 2oe!)-fe;H 0^-*o4«WSWl5^?) 
»(B» 2 4 ©*MlCf+# LT<iH^ 
oaW89ffi««Ji3^S5*ll^^ds^ric;$ixS, ^ 
fe, J:aUfcim©ll»»«-ett:, 5>^2 4tc:Sfe^ 
50 *^5ilS*KW», t<f^pI«U<ttil, «r^b 
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IS 

[0 0 6 3] SI OH16?gffiT?KW L*l*36i;i*3V*T\ 

mm\ztt%Ltzm&. * H4 

y-*03B£*B&Jk1-S^fc#r#<5, La>Lfcas*>, 
[0 0 6 4] 03ft *Xm<D£2 0XttSfft£ffiSft 

i*M**^a^«*»l:vt(rBB"efc5, ESI 
3 tc^i-^e^a— ;n te N 3S9iii9ffifll;ffiJi3K:S4a># 
St* 2 5**»a*ix-cv^r iK^tt, H2fc*i-*s* 

[ 0 0 6 5 ] 14 <D#8i?g 25H ^3 <D#8I3I 2 4 # 
Si C0#fH?&2 1 i:!4^ii2 5 fcOMIwffiwM-S 
J: 9 WRtt ibtvT^ 9 . 3 S»K*«2C 

^ - yMai P t JLo»tR 2 

«iatV^o *4 0jMH2 5tt:, Sl?> 

Mi2 l iRH*^ WK*«3C!j|3.= y h4 a 
f 6 #A ST J: o T S * *UT V > 5 o 

[0 0 6 6] w(D«t iftHHtlciJ:* £* ffl^ -fe/uflB* 

fcat^ 4 2:ttflE}ft2 3fc*>mic#lW*2 

5 j&^jfiStiTV^WC, $$9^5 2o^t;H 0co— 
5 ^&A#o9niNilU 3 

[ 0 0 6 7 ] #8181 2 4 ro»att#Kift2 1 
j*i-sxsi;i*^TfTjfc«J:v*<D-e, xa*a*»flni-s 

xa»«r*l«i**5wfc*< J:?>i«v^*WttSr* 

[0 0 6 8 ] &fd, *»MOfS3 0*16WlB^-OV>TK 
Ji^L^IR2 0||«g^SBT?ttxa»Srifi»P$-& 
5:t4<t>f Ky-^SrBSJhpTlfii: LTV>5#, Si 

[ 0 0 6 9 ] B9 4lt *!5W<o*3^*16^ffilcff5SP 
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4»C^-r^^=--/H tt, »3©»W»2 4*S»K*« 

^JferL-y h 4 a RU t *IBK*tJB5««fe*<aWll9B 
«ffiJB3Srfc##JLTV*S:: ££A*M±, EI 2 Id^-T^-i? 

[0070] ^ COi 9 #SS* 2 4 ^A/T* 

ffiwiztiLmi-zmwfftmmimm 3 i^drn««iwf-i6»$ 

r^ei^-zui U:«fc5£, *rt«rll*i-5*^ Ky— ^ 

-f-4te*>, »3oja6»tt-cr±, i&m-rzm<D9k 

[0 0 7 1 ] »30|SlfiJBffi-Ctt, %\<0%HGM 

atnii^ »«»2 4d«RitbiL-cv^fc* % 

Mi5(Dt;H 0rtfcflmi-S»#i»«8*2 3£il#> 
20 iitp&JR i: WWII y — ^ftjRd*»&1-5 0*Kihi-5 C 
*#-C#5 B £*>t-. JB3 0jtlS»«"Ctt. KlOXMl 
»(l«2 4»±»«|2iHa4ltR 

[0 0 7 2] fc*3, |§] 4 tC^-Mtig-Cfi, gflBft 2 4 CO 

h4 \>(»mmn\z.^x, »mt2 4^\zmy^ 

50 fc «fc 3 tC»|^3t®^*^-- y h 4 b <D-M&ftffim 2 4 
-£\ 0»Jx.r^, EI 5 (a) |:^t^^";H0l^i^ 

-m, ssm^Ji 1 0 6^AK^>iRi^mti 2 1 

1 1 oi^"CSSS^Jii 0 6 i:awi§J®««Ji£a*«» 

0 4 1^^^- /mc*5V^Tfi, 4MBt*2 4Ji 
5>«*2 1 d^a&LTWtfeixrv^*:*. ^cD«t9 

[0 0 7 3] -t^t>h. «30»lti:5i:s Si 

[0 0 7 4] 

[0 0 7 5] (HJfiW 1 ) KT«c^i-*ftjc: J: 9 ^ Bl 1 

at^ia 2 t^^i-aiKftmacft^^a. —^ 1 b/c 0 

^■T, —JjGO^m\ZS n02^3$r^fri-e 1 2 7mmX 
12 7mm^7^1M$iLfcc &l-> YAG I 
50 R/sVu^ if $r^v>T®*g 2 to— m\z¥-ft\z 
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* J r>1'Z>Z.b Id J: r> S nOzl3!:X^ 7^^li:, 
SnOzl3 «r««feO!>1lf«/^-^fc»«1-5*i4 0 

[0076] ja*«^fe»&t/ftJ*s:^TV^, 

lw % /7X-7CVDSCJ:9> Sn02R3±l:»Bft 

So j^V^T, y ^^}SfeJC«t !9, »M3femS!*fe=- 
[0 0 7 7] YAG SHG/^l IfSrfflV^ 

-CSS 2 to— m^Wiflz u-if * ^ >--f5 :tta 

9, whfe»I*tt*a= y h 4 a RD«Z n OI5 O 

»2 1 tMH24 ir^)*^raEKtil 00 M ma 

[0 0 7 8] #^T\ ^yXvcVDftta!), ZnO 
■ 5±fc»K*m**«y h4 bMlfc, 4*5. 

[0 0 7 9] i^^T, YAG SHG^U-f^l 
v^Tffig 2 ia^^tTJ- u — if * ^r-r >-TS w i: id <fc 
19, :tl^l*t»3.-7h4a, 4"bRtfZnO 

ttRK2 3 fcft«*2 4 irot^lBillii 00 y 

. [0 0 8 0] ^com, »KI*«St*3-^y h 4 b±^ N 
^/<y^y "9, Z nOKKt5AgK«rinftA 

lUTSSltil 6 &Mj&l,tZo ft^T', YAG SH 
G/^/u* if Srfflv^TSffi 2 <Z> — iZZIc^ffli. If * 




b, ZnOl5, RUt*B5«»B6*r**«>»tt/<^- 
i: »«t 5« 6 0 /t m©»«t 2 2 Lfc, * 

*5, 3>K»2 2 ^j»l«»2 3 iO*^HEl«ttl 0 0 ju 
m i: Lfc 0 

[0081] ngfc^-c, yag — ifSrfflv^ra 

2 Oillcffiot u-f ^ ^-ir 5 C 19, S 

n Ozi£3 , W& > )tW&&:*-~y F4a, 4b, ZnO 

Ltz 0 £1±<D£ ?(:ir, ^hf^l 0 OmmX 1 0 0 

»JK*«2eifc1z/i' 1 0 Sr^fiR Lfco 
[0 0 8 2 ] £ *b(d N i?/H 0^«t5I^J7W 1 
1 WR»f:-^(7)li/^/^ i 2 £Rtt oniric «fc 
19, S3 1 £.0*121 2 C^f^v^a- ;n £#rt: 0 4*3, * 
^Ifi^J-ett, »K*mSS*3-=5/ Ma, 4 b&U<Z n 

Ol 5 oMff ^S42»*ft«^^*-^ i SrfftH L 

fee 

[0083] ±mLtz^m^m^iz^^=u-^ 

l^-tH-?tu^ov>-C, MI?r2 5t:ilt, AM 
20 1. 5 (D^^^ h^$rtt5MM 1 0 0 mW/ c m 

*5, *«i LTIt ^rir/^^^^, ^n^7^, 

JEAT^l (-jliS^Jt LT^t, 
[0 0 8 4] 2 4^ttTV^V^t^ 

-^§r, »K3t«as«^=y H4 a <Dmm* 2 5 0 n 

m N f»K*m*lft3L= y b 4 b <7>jH;?£* 3 0 0 0 n m s 
&tfZnOl5OlWtr3 0nmtL-rff>lU 

coat l fcJtlftffli: LtfiH:-C*i-. 
[0 0 8 5 ] 
[^1] 
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[0086] ±B« i o \z % *%mm\z.&z>* 

tv^ftv^to^ MScftEEVoc^ltSDl-SOi: t ^(-^ 
[0 0 8 7] **3 X ±5fiUfeOtt5^«^*ffi-eBl5 

(a) \^i-mm±n&&^v~-^i o i$ri«u 

fCo L3&*Lfc#fc* SI5 (a) ;H 0 1 

[0 0 8 8] (H«SW 2 ) l -eiftW Lfcwi: 13 



St 2 1 ^t5iat, #«S*2 1 tC^D^T«l>i4 0 

2 5 fco«piC?IBE«S:l 0 0 Mm, 5 
2 3 totMBBS: 10 0/im, Rtf»l**2 3 i # 
ffift 2 2 i <D + frinraitSr 1 0 0 ju m £ L*L e ft*5, * 
5(7 glJSWet), h 4 a , 4 b <Z>BU¥&. 

tfZ n Ol 5 ©i»^*ft 1 £rf£K 

[0 0 8 9] i^l:, i^^^^^-^i^^timi^o 

[0 0 9 0] 

im2) 
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[0 0 9 1] ±^2\Z7jk-i-j:o^, mmm2\z.&%* 

i£i \ztt&mt 

Lfc^v^-zuj: tiigfrizm^mmmAmE f f . 

(Dtt^y^^yr^^F. f. ffiW U < if#D Ltifr 
[0092] ^fc, ±mm iRxfm2<DT—#<Dtt&t>* 

11*0!) l ^ J: 9 fcWi^-r^r 

F. F . *s»t>^S«rtl^«>5 € rtbtt. »K»2 5Sr 

RttS^fclcJ: 9, ^9^5 2oOT/H Oco-^OZ 

ft 



[0 0 9 3 ] (HJS^J3) 41 4 0 fi m<D&Mm2 4 lr£ 
20 oTS nOz!3 t^SJU^r kSM\*nmmi 

S^^a-;n^f^Slfc fl fete* *Sa(t«"Ctt, 

si^ss^^y F4a, 4 b<omm : & : i:h j eh>2 5 

0 n m^t; 3 0 0 0 n m t IT, Z n Ol 5 (DWkW- ffilfk 

[0 0 9 4] ^{:, rixfe^iJa.— /n <o^ti^ti\z^> 

[0 0 9 5] 
50 [^3] 
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[0 0 9 6] Jbffi*3^i-J: iiM3 40 
[0 0 9 7 ] ±tettl&Xfi$t3<DT-ftotiMt>> 

h m *> a>fe Jt 5 1-, xikm 3 ic« ^^^-/nm 



F. F. a*#fc*V5«rtlfc*>S, wtuJi, »*i2 4t 
Sn02«3Sr»at5ii:l-i5, ^91^9 2oOT 
;H 0 (D—Jj(D Z n O^Sv^kfttl^OS n 02^3-^(7^ 

[0 0 9 8] 

/Hw#ffiLr»Wi-S»«**^ffllS£LTR«t 6>^5. 
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[ 0 0 9 9] #3gWI-*5l*t\ -LiE-^ Ky — * 

[0 10 0) Sfcfcl, ^P^tCjo^rii, Ztl^tMD-t 

[0101] -j-4*>*>* J: S 1: s 

[si i ] 1 0Xtt»tti£«*m**£ai* 

[ei 2] si i tc^-j-jm^wae**^*— /kz>a-a8 



[Ell ] 
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[B4] *»Mo»3ojt*«ffl^«s*Bi3t«ae** 

[El 5] (a) , (b) tt, ^ft^U ^V^ASMI* 
1-*rBH. 

l , 101 ■»Wit*Me* i &s>»—/U' 

;o 2/102 -anxs 
3, i o 3 — annBvsji 

4a, 4b, 104a, 1.0 4 b-fl«^y 
h 

5, 10 5 -^IBEJtJi 

6, 106 -sffiWMm 

io, ii o-*K*«asift-fe^ 
1 1 -iwrw 

1 2 — tlffi/^^^— 

2 1, 2 2, 2 4, 2 5, 1 2 1, 1 2 2, 1 2 4-^ 
20 MB 

23, 12 3-mmm 



m 2] 
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7ny h^-v^M^ 

F*--M##) 5F051 AA03 AA04 AA05 CA15 CB12 
CB15 DA04 DA16 DA18 EA11 
EA16 FA02 FA03 FA04 FA19 
JA04 JA05 
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